This paper records a further stage in the attempt to draw up a balance sheet for the fate ofa single dose of sulphapyridine in the rabbit. Bray, Neale & Thorpe (1946) found that a considerable proportion of a dose of sulphapyridine could not be accounted for in rabbit urine by methods of estimation based upon the diazo reaction, especially at higher dose levels (0-5--0 g./kg.). We were unable significantly to improve the recovery by analysis of the faeces or contents of the alimentary canal. An increased excretion of inorganic sulphate in approximately onethird of the animals roughly corresponding to the missing sulphapyridine suggested the possibility of formation of a metabolite in which the amino group of sulphapyridine has been eliminated, although we have so far failed to isolate such a compound. There is no appreciable retention of the drug in the tissues.
EXPERIMENTAL
Material and Methods Preparation of radioactive sulphapyridine. 35S was received in the form of a solution of Na2 35S in NaOH (0.2 ml.).
The activity of the solution on despatch was stated to be 212 pc. The In order clearly to distinguish between the excretion of the normal neutral sulphur and that due to sulphapyridine we have carried out experiments with the drug labelled with the radioactive isotope 35S. These experiments indicate that there is no complete catabolism resulting in the elimination of the sulphur as inorganic sulphate. The consistently higher recovery of the drug as estimated by radioactive assay than by the diazo method suggests the Radioactive 8odium 8ulphate. The NaOH containing Na2S* was added to a filtered solution of Na2S . 9H20 (10 g.) in water (50 ml.); with washings the total volume was 120 ml. This was transferred to a large covered beaker and a mixture (160 ml.) of equal volumes of added. Heat was evolved. After 15 min. the mixture was heated gently until the evolution of 02 ceased. The solution was then carefully evaporated to dryness. Dry weight 6-6g. Radioactive suiphuric acid. The Na2S*04 was mixed with anhydrous Na2SO4 and the mixture (32-45 g.) finely ground. Schroeter (1906) . Yield 37-7 g. The mother liquors on keeping deposited radioactive sulphanilic acid which was separated and treated again.
Radioactive sulphapyridine. The condensation of the acetamidosulphanilyl chloride with 2-aminopyridine and subsequent deacetylation was carried out according to Winterbottom (1940) . Total yield of radioactive sulphapyridine 12-4 g. including 3 g. from reworking of the residues from the various stages. Melting point alone or mixed with sulphapyridine (m.p. 1890), 1890. (Found: N, for C01HLO2N3S: N, 16-87 %.) The intensity of colour in the diazo reaction was the same as that of the standard sulphapyridine. The radioactivity of this material, determined 5 weeks after the assay of the original 35S, was such that it gave, on our apparatus, 15,300 counts/min./g. sulphapyridine or 16-5 counts/min./mg. BaSO4.
Animal8, diet and dosage. Rabbits weighing 2 kg., which had not previously been used for experimental purposes were used and maintained for a preliminary period and throughout the experiment on the constant diet previously described (Bray, Ryman & Thorpe, 1947) . Sulphapyridine was administered by stomach tube as a suspension in water.
Ashing of organic material for estimation of 35S. The S in all organic substances, and tissues, etc., was converted to BaSO4 by the modification of Pirie's (1932) ashing process used by Boursnell, Francis & Wormall (1946) . Sulphapyridine treated in this way gave a quantitative yield of BaSO4 within 0.7 %. The weight of BaSO4 was determined gravimetrically on a separate similar sample in each case.
Preparation of samples for 35S assay. Urine. Inorganic and total sulphate were precipitated from urine as in the Folin (1905-6) method, isolated by centrifuging and then treated by the ashing process referred to above.
Total sulphur. Urine. 20 or 25 ml. were evaporated to 5-10 ml. on a water bath with a few drops of conc. HNO3.
The concentrate was ashed and converted to BaSO4 as above. Several similar samples gave results within ±1 % and with added sulphapyridine the results were within -2 % of the theoretical.
Faeces. Specimens (2 g.) were treated with 5 ml. of conc.
HNO,, warmed gently till frothing ceased and then ashed and converted to BaSO4. Tissues. These were treated in the same way as faeces. If necessary the ashing process was repeated. The bulk of the BaSO4 precipitate (the 35S assay required approx. 25 mg. of BaSO4) was increased when necessary by adding 0.5 ml. of a solution of K2SO, (37-28 g./l.) to the solutions of the ashed specimens before precipitation. In this way the weight of the BaSO4 was increased by 25 mg. Assay of 85S. The 35S was determined by the method described by Banks (1946) . Estimation of diazotizable material. The method of Bratton & Marshall (1939) was again used. The quantities of reagents were shown to be sufficient to react with all the diazotizable material in rabbit urine under the conditions used. The maximum error observed in determining known amounts of sulphapyridine added to normal or metabolic (sulphapyridine) urines was ± 5 %. There was no significant difference in estimations of sulphapyridine in hydrolysed or unhydrolysed urine, so that glucuronic acid liberated from hydroxysulphapyridine glucuronide on hydrolysis does not appear to interfere. Kirch & Bergeim (1943) reported that ascorbic acid and other reducing agents interfered with diazo estimations.
The diazotizable material in faeces was estimated as previously (Bray et al. 1946) . Tissues were homogenized with up to 10 parts water to 1 part tissue and treated as blood in the Bratton & Marshall (1939) method.
Sampling and coUecting errors. Acetylsulphapyridine (about 300 mg.) usually separated from the urine of rabbits heavily dosed with 2-3 g. of sulphapyridine, even when the volume of urine was large. The error in sampling such urines determined on many samples of the same urine was found to be A1.1%.
In spite of daily washing of the metal funnels of the metabolism cages when the day's urine is collected, films of 'phosphate' tend to adhere to the funnels. These have to be removed at intervals with acid, and occasionally a positive diazo reaction can be obtained from the acid extract of the deposit. The significance of this possible error was tested by collecting, through a funnel which had been allowed to accumulate an extensive film of 'phosphate' from normal urine, the 24 hr. urine from a rabbit dosed with 2 g. of sulphapyridine. The film was then dissolved in acid and the solution hydrolysed. It yielded 12-6 mg. of diazotisable materia l(calc. as sulphapyridine), i.e. 0-6% of the dose. With a freshly cleaned funnel only 6 mg. could be detected.
Fractionation of urine
The urine fractions referred to in Table 3 Table 2 shows the results of diazo and 35S estimations on the exereta and tissues of four rabbits which had each received doses of radioactive sulphapyridine.
bolite. The preparation of urine fractions A to H has already been described. The distribution of metabolites in these fractions is given in Table 3 . In the absence of any obvious and consistent separation in the distribution of radioactive and diazotizable Crude sulphapyridine was precipitated by neutralization with hydrochloric acid and was separated.
The filtrate was evaporated to dryness and extracted three times with boiling absolute ethanol, which removed a small amount (0.5 ml.) of phenolic material (S free). The ethanol insoluble material was almost entirely sodium chloride. The crude sulphapyridine was fractionally crystallized. After separation of large amounts of sulphapyridine, m.p. 1890, a final fraction (1 g.), m.p. 182-185' (mixed melting point with sulphapyridine 185-189°), was obtained which gave colours with ferric chloride and with acid nitrite similar to those given by hydroxysulphapyridine (Bray et al. 1946) . All the other sulphapyridine fractions gave the yellow colour with nitrite, but no ferric chloride colour, although the impurity was not sufficient to depress the melting point or affect quantitative diazo estimation. All fractions identified as sulphapyridine gave the expected values by diazo estimation. No other metabolites were detected and it was concluded that the crude sulphapyridine consisted of sulphapyridine mixed with very small amounts of hydroxysulphapyridine.
DISCUSSION
It is clear from Exps. 1-3 that no significant amount of 35S is excreted in either the inorganic or total sulphate of urine, since in every case the radioactivity of the barium sulphate from these fractions was not significantly greater than the background count of the apparatus corresponding to less than 0-2 % ofthe dose. Thus there is no support for the previous suggestion (Bray et al. 1946 Metabolic processes resulting in hydroxylation of aromatic compounds are well known. The proportion of a given compound so changed varies however with the structure and the consequent metabolic alternatives. If the compound already contains conjugable groups or readily convertible 'potential centres for conjugation' (Bray, Ryman & Thorpe, 1948) the phenols obtainable by hydroxylation may only be formed in small amount. In the past it has often not been possible to identify and determine very small quantities of such phenolic compounds in urines containing normal amounts of other phenols. We have now shown, however, that the method of paper chromatography originally developed for identification of small amounts of amino-acids by Consden, Gordon & Martin (1944) can usefully be adapted to the identification ofphenolic compounds. This paper shows how the method has enabled us to confirn and to extend some earlier observations on the hydroxylation and glycine conjugation of the hydroxybenzoic acids and their amides.
Paper METHODS Whatman filter paper no. 4 was used.
Solvents
(All percentages are v/v.) The two main series of developing solvents used consisted of benzene-acetic acidwater and CHCl3-acetic acid-water. By varying the relative proportions of the constituents, Rp values could be varied within wide limits. By increasing the amount of acetic acid (formic acid was equally effective) the RF value of a compound was increased. By these means Rp values could be adjusted so as to give maximum separation and bring compounds into suitable positions on the chromatogram. The benzene series, especially benzene (40 %), acetic acid (40 %), water (20 %), was suitable for the majority of the compounds. The CHCl3 series, e.g. CHC13 (50 %), acetic acid (25 %), water (25 %), was used for separating compounds having low R,, values in the benzene series. n-Butanolacetic acid-water mixtures gave similar results to the CHC13 series. The acetic or formic acid in these mixtures greatly reduced 'trailing'. These solvents have proved suitable for detection of aromatic monohydroxy acids and amides and
